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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 3 7 CFR 1.114, including the fee set forth in 3 7 CFR 
1 . 1 7(e), was filed in this application after final rejection. Since this application is eligible for continued 
examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been timely paid, the 
finality of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's 
submission filed on 25 January 2008 has been entered. 

Response to Arguments 

2. Applicant's arguments filed 25 January 2008 have been fully considered but they are not 
persuasive. Firstly, Examiner agrees with Applicant that the present amendments to the claims overcome 
the prior art rejections set forth in the previous office action, mailed 25 January 2008. However, the 
combination of Ng (USPN 5,185,661) and the previously cited reference Lin (USPN 6,421,142 Bl), when 
combined with as shown in the prior art rejections set forth below, demonstrates that the presently recited 
claims would have been obvious to one of ordinary skill in the art at the time of the invention. Thus, 
Applicant's present arguments and amendments are fully addressed by the new grounds of rejection set 
forth below. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

4. Claims 12 and 16-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ng (US 
Patent 5,185,661) in view of Lin (USPN 6,421,142 Bl). 

Regarding claims 12, 16 and 17: Ng discloses an image processing apparatus (figures 9A-9B of 
Ng) which maps a first color gamut into a second color gamut (figure 6 and column 6, lines 17-20 of Ng), 
comprising: a first sample point setting unit (figure 9A(18) and column 4, lines 37-42 of Ng) adapted to 
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set first sample points on a surface of the first color gamut (figure 6; figure 8; and column 8, lines 4-24 of 
Ng - Pi(L*,a*,b*) points which occur on the surface of the input color gamut i) and second sample points 
in the first color gamut (figure 6 and column 6, lines 9-13 of Ng - P t (L*,a*,b*) points which occur 
internally in the input color gamut i); an obtaining unit (figure 9A(20) and column 4, lines 69 to column 
5, line 3 of Ng) adapted to obtain third sample points by mapping the first sample points into the second 
color gamut, and obtaining fourth sample points by mapping the second sample points into the second 
color gamut (figure 6 and column 6, lines 9-21 of Ng - P 0 (Li ,bj ) points are mapped from both the 
surface input points and the internal input points; the boundary surface points of the input color space 
would be mapped to boundary surface points of the output color space, whether through direct mapping, 
expansion [in the case that output color space is larger than input color space], or compression [in the 
case that output color space is smaller than input color space]); a gradation line setting unit (figure 9A 
(22(portion)) and column 5, lines 19-24 of Ng - gradation line setting is portion of operations performed 
by tri-linear interpolation unit (22)) adapted to set surface gradation lines based on the first sample points 
(figure 8(21) and column 8, lines 17-37 of Ng) and internal gradation lines based on the second sample 
points (figures 7b-7c; column 7, lines 25-43; and column 8, lines 37-42 of Ng); a gradation line mapping 
unit (figure 9B(32) and column 6, lines 42-48 of Ng) adapted to map the surface gradation lines based on 
the third sample points (figure 8(21) and column 8, lines 17-37 of Ng), and mapping the internal 
gradation lines based on the fourth sample points (figures 7b-7c; column 7, lines 25-43; and column 8, 
lines 37-42 of Ng); a calculating unit (figure 9A(22(portion)) and column 5, lines 19-24 of Ng - 
calculating unit is portion of operations performed by tri-linear interpolation unit (22)), for calculating a 
relative position of an input color to the surface gradation lines or the internal gradation lines (column 4, 
lines 50-64 and column 5, lines 10-24 of Ng -position in color space used to determine (1) closest index 
point in lookup table and (2) relative position to closest index point, in order to determine output value 
[even if relative position is zero, and thus the lookup data point is used without interpolation]); and a 
calculating unit (figure 9A(22(portion)) and column 5, lines 19-24 of Ng - calculating unit is portion of 
operations performed by tri-linear interpolation unit (22)), for calculating an output color from the 
mapped surface gradation lines or the mapped internal gradation lines, based on the relative position 
(column 4, lines 50-64 and column 5, lines 10-24 of Ng - again, position in color space used to 
determine (I) closest index point in lookup table and (2) relative position to closest index point, in order 
to determine output value [even if relative position is zero, and thus the lookup data point is used without 
interpolation]), wherein the surface gradation lines and the internal gradation lines each indicate a locus 
of color change in the first color gamut, and the mapped surface gradation lines and the mapped internal 
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gradation lines each indicate a locus of color change in the second color gamut (figure 6 and column 8, 
lines 37-42 of Ng - Both the internal and boundary points are mapped with respect to a locus of color 
change (AH) and stored in a LUT). 

Ng does not disclose expressly setting and mapping a plurality of independent surface gradation 
lines and internal gradation lines, and calculating a plurality of independent mapped surface gradation 
lines and internal gradation lines. 

Lin discloses performing color space conversion using a plurality of independent surface 
gradation lines (column 11, lines 43-55 of Lin) and internal gradation lines (column 18, line 65 to column 
1 9, line 8 of Lin - plurality of independently processed and computed patches formed and analyzed to 
minimize color error). 

Ng and Lin are combinable because they are from the same field of endeavor, namely color space 
conversion in digital image data processing systems. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to treat conversion areas independently of each other, as 
taught by Lin. Thus, by combination, Ng in view of Lin teaches setting and mapping a plurality of 
independent surface gradation lines and internal gradation lines, and calculating a plurality of independent 
mapped surface gradation lines and internal gradation lines. The motivation for doing so would have 
been to minimize the overall color error that occurs when converting from the color space of the input 
device to the color space of the output device (column 11, lines 52-55 and column 19, lines 6-8 of Lin). 
Therefore, it would have been obvious to combine Lin with Ng to obtain the invention as specified in 
claims 12, 16 and 17. 

Regarding claim 18: Ng discloses that the relative position is defined by a ratio of internal 
division (figure 7b and column 7, lines 24-30 of Ng). 

Regarding claim 19: Ng discloses that the relative position is defined by an angle ratio (figure 
7c; figure 8; and column 8, lines 4-16 of Ng). 

Regarding claim 20: Ng discloses setting a set consisting of a first predetermined number of 
first sample points on the surface of the first color gamut (figure 6; figure 8; and column 8, lines 4-24 of 
Ng - Pi(Li ,ai ,bi ) points which occur on the surface of the input color gamut i - also see column 4, line 
64 to column 5, line 9 of Ng, which demonstrates that the number of sample points for the gamut is 
predetermined based on the characteristics of the color space; thus the number of surface sample points 
is predetermined), and a set consisting of a second predetermined number of second sample points in the 
interior of the first color gamut (figure 6 and column 6, lines 9-13 of Ng - PtfLi ,bj ) points which 
occur internally in the input color gamut i - also see column 4, line 64 to column 5, line 9 of Ng, which 
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demonstrates that the number of sample points for the gamut is predetermined based on the 
characteristics of the color space), where the second predetermined number may be either equal to or 
different from the first predetermined number {equal to or different from would cover all possible 
combinations of first predetermined number of first sample points and second predetermined number of 
second sample points); obtaining third sample points corresponding to respective ones of the first sample 
points (figure 6 and column 6, lines 9-21 of Ng - P 0 (L*,a*,b*) points are mapped from both the surface 
input points and the internal input points; the boundary surface points of the input color space would be 
mapped to boundary surface points of the output color space, whether through direct mapping, expansion 
[in the case that output color space is larger than input color space], or compression [in the case that 
output color space is smaller than input color space]), and fourth sample points corresponding to 
respective ones of the second sample points (figure 6 and column 6, lines 9-21 of Ng - P 0 (Li ,bj ) 
points are mapped from both the surface input points and the internal input points; the boundary surface 
points of the input color space would be mapped to boundary surface points of the output color space, 
whether through direct mapping, expansion [in the case that output color space is larger than input color 
space], or compression [in the case that output color space is smaller than input color space]), wherein 
the third sample points and the fourth sample points are in the second color gamut (third and fourth 
sample points are within P 0 (Li ,bj ), the second (output) color gamut), and the fourth sample points are 
in the interior of the second color gamut {fourth sample points derived from second sample points, and 
are thus interior of the second color gamut); setting first surface gradation lines based on the first sample 
points and first internal gradation lines based on the second sample points, the first surface gradation lines 
each lying entirely on the surface of the first color gamut (figure 8(21) and column 8, lines 17-37 of Ng - 
boundary surface points of the input color space would be mapped to boundary surface points of the 
output color space, whether through direct mapping, expansion [in the case that output color space is 
larger than input color space], or compression [in the case that output color space is smaller than input 
color space]) and the first internal gradation lines each containing points in the interior of the first color 
gamut (figures 7b-7c; column 7, lines 25-43; and column 8, lines 37-42 of Ng), wherein the first surface 
gradation lines and the first internal gradation lines each indicate a respective locus of color change in the 
first color gamut (figure 6 and column 8, lines 37-42 of Ng - both the internal and boundary points of the 
first color gamut are mapped to the second color gamut with respect to a locus of color change (AH), and 
the results stored in a LUT; thus, the first surface and internal gradation lines each indicate a respective 
locus of color change in the first color gamut); mapping the first surface gradation lines to second surface 
gradation lines that are based on the third sample points (figure 8(21) and column 8, lines 17-37 of Ng), 
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and mapping the first internal gradation lines to second internal gradation lines that are based on the 
fourth sample points and that lie in the interior of the second color gamut (figures 7b-7c; column 7, lines 
25-43; and column 8, lines 37-42 of Ng), wherein the second surface gradation lines and the second 
internal gradation lines each indicate a respective locus of color change in the second color gamut (figure 
6 and column 8, lines 37-42 of Ng - both the internal and boundary points are mapped with respect to a 
locus of color change (AH) and stored in a LUT); and mapping an input color into an output color in the 
second color gamut by using the second surface gradation lines and the second internal gradation lines 
(figure 6 and column 8, lines 37-42 of Ng - both the internal and boundary points are mapped with 
respect to a locus of color change (AH) and stored in a LUT), wherein said step of mapping the input 
color into the output color in the second gamut includes calculating the output color from the second 
surface gradation lines and the second internal gradation lines, based on the input color and its location in 
the first color gamut relative to at least one gradation line from among the first surface gradation lines and 
the first internal gradation lines (column 4, lines 50-64 and column 5, lines 10-24 of Ng -position in 
color space used to determine (I) closest index point in lookup table and (2) relative position to closest 
index point, in order to determine output value [even if relative position is zero, and thus the lookup data 
point is used without interpolation]). 

Ng does not disclose expressly setting and mapping a plurality of independent surface gradation 
lines and internal gradation lines, and calculating a plurality of independent mapped surface gradation 
lines and internal gradation lines. 

Lin discloses performing color space conversion using a plurality of independent surface 
gradation lines (column 11, lines 43-55 of Lin) and internal gradation lines (column 18, line 65 to column 
19, line 8 of Lin -plurality of independently processed and computed patches formed and analyzed to 
minimize color error). 

Ng and Lin are combinable because they are from the same field of endeavor, namely color space 
conversion in digital image data processing systems. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to treat conversion areas independently of each other, as 
taught by Lin. Thus, by combination, Ng in view of Lin teaches setting and mapping a plurality of 
independent surface gradation lines and internal gradation lines, and calculating a plurality of independent 
mapped surface gradation lines and internal gradation lines. The motivation for doing so would have 
been to minimize the overall color error that occurs when converting from the color space of the input 
device to the color space of the output device (column 11, lines 52-55 and column 19, lines 6-8 of Lin). 
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Therefore, it would have been obvious to combine Lin with Ng to obtain the invention as specified in 
claim 20. 

5. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ng (US Patent 
5,185,661) in view of Lin (USPN 6,421,142 Bl) and Tuijn (US Patent 6,058,207). 

Regarding claim 13: Ng in view of Lin does not disclose expressly that the surface, internal, 
mapped surface, and mapped internal gradation lines are obtained by using at least one of a B-spline 
curve, a rational B-spline curve, a Bezier curve, and a one- or more- dimensional spline curve. 

Tuijn discloses performing color modification in a color gamut (column 6, lines 58-67 of Tuijn) 
by obtaining a curve using at least one of a B-spline curve, a rational B-spline curve, a Bezier curve, and a 
one- or more-dimensional spline curve (column 12, lines 42-49 and column 13, lines 7-10 of Tuijn). 

Ng in view of Lin is combinable with Tuijn because they are from the same field of endeavor, 
namely color gamut correction and modification for digital color processing systems. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to use a spline function or a 
Bezier function, as taught by Tuijn, to obtain the surface, internal, mapped surface, and mapped internal 
gradation lines taught by Ng. The motivation for doing so would have been that appropriate weight 
values are required to better transform color space values (column 5, lines 32-38 of Tuijn), such as in the 
case of the spline (column 12, line 47-52 of Tuijn) and Bezier curves (column 13, lines 7-10 of Tuijn). 
Therefore, it would have been obvious to combine Tuijn with Ng in view of Lin to obtain the invention as 
specified in claim 13. 

6. Claims 14-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ng (US Patent 
5,185,661) in view of Lin (USPN 6,421,142 Bl) and Berns {Principles of Color Technology, by Roy S. 
Berns, third edition, pp. 20-23 and pp. 151-164). 

Regarding claim 14: Ng discloses that the first sample points are located in L*a*b* space 
(figure 6 and column 4, lines 37-42 of Ng). 

Ng in view of Lin does not disclose expressly that the first sample points are located on six faces 
of an R (red) face, a G (green) face, a B (blue) face, a C (cyan) face, a M (magenta) face, and a Y 
(yellow) face in the first color gamut. 

Berns discloses sampling color points which are located on six faces of an R (red) face, a G 
(green) face, a B (blue) face, a C (cyan) face, a M (magenta) face, and a Y (yellow) face in a color gamut 
(page 153 figure; page 154 figure; and page 155, left column, last paragraph of Berns). 
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Ng in view of Lin is combinable with Berns because they are from the same field of endeavor, 
namely color image data processing. At the time of the invention, it would have been obvious to a person 
of ordinary skill in the art to use the RGB additive - CMY subtractive color space taught by Berns instead 
of the L*a*b* color space taught by Ng. The motivation for doing so would have been that RGB primary 
colors are the primary colors directly used for CRT displays, and CMY primary colors are the primary 
colors directly used for paints and printer inks (page 155, left column, last paragraph of Berns). 
Therefore, it would have been obvious to combine Berns with Ng in view of Lin to obtain the invention 
as specified in claim 14. 

Regarding claim 15: Ng discloses that the mapping of the surface and internal gradation lines to 
the second color gamut includes mapping in an L*a*b* color space according to the first color gamut and 
the second color gamut (figure 6 and column 4, lines 37-42 of Ng). 

Ng in view of Lin does not disclose expressly that said mapping of the surface and internal 
gradation lines to the second color gamut includes two-dimensional mapping on a lightness-chroma plane, 
and adjustment of the hue component. 

Berns discloses mapping sample points to a second color gamut including two-dimensional 
mapping on a lightness-chroma plane (page 2 1 , right column, last full paragraph and last two lines to page 
22, left column, first two non- figure text lines; and page 21, right column, figure(" Achromatic pebbles") 
and figure("Chromatic pebbles") of Berns), and adjustment of the hue component (page 22, left column, 
both figures; and page 22, right column, first paragraph under "Color Coordinates" heading). 

Ng in view of Lin is combinable with Berns because they are from the same field of endeavor, 
namely color image data processing. At the time of the invention, it would have been obvious to a person 
of ordinary skill in the art to map the surface and internal gradation lines taught by Ng onto a second color 
gamut, wherein said second color is a lightness-chroma-hue color gamut, and adjusting the hue, as taught 
by Berns. The suggestion for doing so would have been that colors can be conveniently quantified 
according to their lightness, chroma and hue (page 22, "Hue", "Lightness" and "Chroma" bullet points of 
Berns). Therefore, it would have been obvious to combine Berns with Ng in view of Lin to obtain the 
invention as specified in claim 15. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to JAMES A. THOMPSON whose telephone number is (571)272-7441. The examiner can 
normally be reached on 8:30AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Edward L. Coles can be reached on 571-272-7402. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 
CANADA) or 571-272-1000. 

/James A Thompson/ 
Examiner, Art Unit 2625 



16 March 2008 



